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State Observer Design for Semi-Active Suspension System 
Based on Unscented Kalman Filter 

LI Zong-huaQ DONG Ming-mingQ WANG Yu-shuai 
] School of Mechanical Engineering!] Beijing Institute of Technology] Beijing 100081] Chin?] 

Abstract]77ie Kalman fihe^\ Kl] is probably the most widely used estimation algorithm for dynamic system. However[ ] KF is 
only reliable for systems that are linear on time scale of the updates. In nonlinear systems] unscented Kalman filteQ UKI]is 
more widely used than extended Kalman filteQ EKJQ/or its higher accuracy and easier implementation in recent years. UKF is 
also employed in vehicle dynamic system which is serious nonlinear. This paper presents a state observer design for semi¬ 
active suspension based on UKF. The effects of incorrect process noise covariance Q and measurement noise covariance R] 
selection of measurement signals set and parameters disturbance are discussed] and the simulation results show that incorrect 
noise covariance of process and measurement ] unsuitable measurement signals set and model parameter disturbances reduce 
the estimation accuracy in varying degrees. 
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